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SERVICE NOTES! 

First Edition 



SPECIFICATIONS/ttfil 

• SOUND GENERATOR 

• EFFECTS 



• MEMORY CAPACITY •• 

• DISPLAY 

• MIDI 

• OUTPUT 

• INPUT 

• POWER CONSUMPTION 

• DIMENSIONS 

• WEIGHT 

• ACCESORIES 



: Number of parts 16 (include Rhythm part) 

Maximum Poliphony 24 (voice) 

: Reverb (8 types) 

Chorus (8 types) 

Vibrato 

TVF (Cutoff Frequency, Resonance) 

Envelope (Attack, Decay, Release) 

: WAVE ROM 3 Mbyte (317 Tones + 9 Rhythm Setups -t- 1 SFX Setup) 
: Custom LCD 70.6 x 24.5mm (with backlight orange) 

: INKSEQ), IN2(KBD), OUT, THRU 
: Headphone Jack (mini type) Impeadance 100O 
RCA pin (L/R) Impeadance 2k Q 
: RCA pin (L/R) Impeadance 50k Q 
: 500mA/ DC9V (AC Adaptor) 

: 218 (W) X 231 (D) x 66 (H) mm 
8-5/8' X 9-1/8' X 2-5/8' 

: 1.3 kg (2 lbs 14 oz) 

: Remote Control Unit (No. 131 69726) x 1 
Lithium Battery CR2025 (No. 12569596) x 1 
Stereo Audio Pin Cable 1m (No.23485265) x 1 
MIDI Cable 1m (No.23485228) x 1 
AC Adaptor x 1 

A ACI - 1 00 J (No. 1 2449603 JO) 

A ACI - 1 20 J (No. 1 2449604J0) 

A ACI-220J (No. 12449605 JO) 

A ACB-240E (No.1 2449564) 

A ACB-240A (No.1 2449549) 

Owner’s Manual Set x 1 

Japanese (No.26045998) 

English (No.26045999) 



Specifications are subject to change without notice. 
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EXPLODED VIEW/55-^0 



No. 
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-PARTS NAME- 




-PARTS No.- 


D iNnOD uo 
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Dispidy Cover*'" 






C3; 
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Vn bosro 






OWIlCM DOdru ^ 








Display Unit 






@ 


Button 

Switch Board 1 










W 


Top Case Assy' 








L/Over 

A/ Key top S 4P 
A/Keytop S IP 
A/Keytop S IP 
PANEL Board 1- 
PANEL Board 2- 






(jg; 


oLK 




(IP 


u.on Y 




(IP 
















© 

© 

© 

@ 


onieiG oneei 

CHASSIS Holder- 










Insulating Sheet * 






Main Board 






Cl kdSbis 






OOrO MOOK ’ 

Ruhher Fool 






B Knob Holder ' 
B Knob Holder ^ 
B Knob S 


D 




ID 




© 




: 22485253 



Remove these screws of chassis. 

Remove these screws in numerical order. 

® Chassis (v-f — '» 

I.x 3 

(2) Chassis (vi^ — v) 

n.x 2 



-SCREWS- 

® M3 X 8 P- Tight Binding BLK 
(B) M3 X 6 B- Tight Binding BLK 
© M3x 4 B- Tight Flat BLK 
© M3 X 6 Binding BLK with Internal Tooth Washer 
© M3x10 Binding BLK with Internal Tooth Washer 
© M2 X 6 P- Tight Binding 
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PARTS LIST//\°-'.y U X S 



SAFETY PRECAUTIONS: 

The parts marked A have 
safety-related characteristics. 
Use only listed parts for 
replacement. 

: 

enfet) 

©T-to 

olcUTTSl'o 



CONSIDERATIONS ON PARTS ORDERING | 

When ordering any parts listed In the parts list, please specify the following items In the order sheet. 



QTY 


PART NUMBER 


DESCRIPTION 


MODEL NUMBER 


10 


22575241 


Sharp key 


C-20/50 


IS 


2247017300 


Knob (orange) 


DAC-1 SD 



Failure to completely fill the above Items with correct number and description will result in delayed or 
even undelivered replacement. 

I /\‘— I 

£'Mi[ jt-"j-ryn- ^ 

<5iJ) 10 22575241 Sharp key C-20/50 

15 2247017300 Knob (orange) DAC-1 5D 



Main Board 
VR Board 
Switch Board 1 
Panel Board 1 
Switch Board 2 
Panel Board 2 



CASINO/ Q-- 7. 

22215959 Top Case ASSY 
NOTE : Replace] 



IC/naiBliS 

15199799 



H8/532 (Flat) 



SC-155 CPU (programed) IC29 on MB 



22815845 

22045379 

22045378 



NOTE : Replacement Top Case ASSY includes following parts. 
Replacements only by a unit. 

Top Case 

Keytop A (Function) 

Keytop B (STANDBY) 

LED Cover 

;±* : OT®g|5a“D^^^t-#-o 

+ - h y 7' A {V 7'^d y a V-t'4' V) 

+ — h V X B (7 yrN'd’d--^' >) 

LED^r'-- 

Chassis 281-845 

Display Cover 204-379 for Display 



204-379 

204-378 



HOOLDER/tKll/y- 

22205736 CHASSIS Holder 220-736 
22205540 B Knob Holder IP 
22205543 B Knob Holder 4P 

BUTTON, KNOB/ oS* 



for Remote Sensor 



for Slide Volume 
for Slide Volume 



22495607 


Button 


249-607 


ALL, MUTE 


22485252 


B Knob CS 


248-252 


for VR401 on VB 


22485253 


B Knob S 


248-253 


for Slide Volume 


22495218 


A/ Keytop S IP 


BLK 


PART, INST, PAN. LEVEL 


22495339 


A/ Keytop S IP 


C.GRY 


USER 


22495222 


A/ Keytop S 4P 


BLK 


PARTI -8 


SWITCH/ 








13129765 


SKHQFR 


LED Orange 


SWlOl, 102 on SBl 


13129766 


SOR- 122HS 




Other SW 


JACK, SOCKET/ v -p u/ ^ , V -T b 






13429273 


YKF51-5046 


MIDI Jack 3P 


JK3 on MB 


13429672 


YKF51-5047 


MIDI Jack IP 


JK2 


13449645 


YKC21-3049 


Pin Jack 


JK5 on MB 


13449720 


HEC2305-01-250 


AC Adaptor Jack 


JKl on MB 


13449277 


YKB21-5092 


Mini Jack 


JK4 on PB 


13429553 


100-032-000 


IC Socket 


for IC23 on MB 



DISPLAY UNIT/y^^xyu-d'J.-u/ h 

15029550 RCM2024T-A (including PCB, LED, IC and Wiring) 

NOTE : Replacement should be made on a unit bassis. 

No replacements available for individual parts. Replacements 

only by a unit. 

This unit is different from the display of SC- 55. 
iiM : y I'^lS'CfcCfX'oTT^'V'o 

Cffli-.y HiSC-55®f'4 xyu-TiliS/SOil-o ^ 

PCB ASSYims^&S, 

m 7967407000 Main Board (PCB 22935280 1/4) 

7967410000 Switch Board 1 (PCB 22935280 2/4) 

NOTE : Replacement PCB includes Wiring SMI and SM2. 

>i« : JSffIfflPCBiis 7 4-Y') v^^SMl, SM2«:^»*-ro 

7967413000 Switch Board 2 (PCB 22935280 3/4) 

NOTE : Replacement PCB includes Wiring SM3. 

;±* : 3^^fflPCB«^ 74TV v^^SM3&^;^*fo 

7967416000 VR Board (PCB 22935280 4/4) 

NOTE : Replacement PCB includes Wiring VM. 
j£t : 55^fflPCBIl. 74T') v/VM=£^^^-fo 
7967417000 PANEL Board 1 (PCB 22935281 1/2) 

NOTE : Replacement PCB includes Wiring PMl and PM2. 

;±* : 32}ftfflPCBIi. 7 -f 4' ') v7'PMK PM2=£^;^*-to 

7967430000 PANEL Board 2 (PCB 22935281 2/2) 

NOTE : Replacement PCB includes Wiring PM3. 



NOTE : CPU version may be update with Programe ROM version. 

Please pay attention to SVERVICE INFORMATION. 
iiM : CPUy''-v/'3 ROMy-^'-'y a 

Ln^■a•^®•c^ tl-t'x-i' yy yt /-■> 3 vicM^ 
y>ifX < At'o 

SC-155 MASK ROM (programed) IC15 on MB 

NOTE : Programe ROM version may be update with CPU version. 

Please pay attention to SERVICE INFORMATION. 

OM : ROMy'--y a CPUy''-y 3 





ifX < fb'SV'o 








15209296 


D27C020-150V10 


EP ROM (blank) 






15209276 


HN62308BPC33 


Wave ROM GSS A 




IC27 on MB 


15209277 


HN62308BPC34 


Wave ROM GSS B 


IC26 on MB 


15209281 


HN62308BPC35 


Wave ROM GSS C 




1C25 on MB 


15239147 


HG621E11B23FS (Flat) 


I/O Gate Array C14 on 


MB 


15239166 


TC24SC201AF-002 (Flat) 


PCM Custom 




IC24 on MB 


15239176 


BU3910F (Flat) 


Remote Control Decder 


IC30 on MB 


15259101 


BU4051BF (Flat) 


Analog Multiplexer 




IC31 on MB 


15259111 


BU4551BF (Flat) 


Analog Multiplexer 




1C32, 33 on MB 


1525970 1T0TC74HC00F-T2 (Flat) 


Quad 2- Input NAND Gate 


IC20 on MB 


15259704T0TC74HC04F-T2 (Flat) 


Hex Inverter 




1C17 on MB 


15259706TOTC74HCU04F-T2 (Flat) 


Hex Inverter 




IC28 on MB 


15259708T0TC74HC08F-T2 (Flat) 


Quad 2- Input AND GateICl3 on MB 


15259720T0TC74HC74F-T2 (Flat) 


Dual D-type Flip Flop 


IC18 on MB 


15269201 


SN74LS04NS (Flat) 


Hex Inverter 




IC4 on MB 


15279508 


HM62256LFP- 12T (Flat) 


256k bit SRAM 




IC21 on MB 


15279510 


MM65256LFP- 12T 


256k bit PSRAM 




IC23 on MB 


15289107 


M5218FP (Flat) 


OP Amp (Dual in 


line) 


ICIO, 11 on MB 


15289109 


M5216FP (Flat) 


OP Amp (Dual in 


line) 


1C9 on MB 


15289111 


TL062CPS-TAP-L (Flat) 


OP Amp (Dual in 


line) 


IC16 on MB 


15289120 


NJM4565M-TE3 (Flat) 


OP Amp (Dual in 


line) 


iC8, 12 on MB 


15289702 


p PD6376GS-E2 (Flat) 


D/A Converter 




1C7 on MB 


15209278 


MB89251A-PF-G (Flat) 


Serial I/O 




IC22 on MB 


15199155 


L78MR05R 


Voltage Regulator 


+ 5V 


iCl on MB 


15199249 


PQ05RF1 


Voltage Regulator 


+ 5V 


1C2 on MB 


15199231 


U PC78L05J-T 


Voltage Regulator 


+ 5V 


IC6 on MB 


15229740 


PAS-B0630 


Remote Control Receiver IC19 on MB 


15289125 


PC-410 


Photo Cupler 




1C3, 5 on MB 


TRANSISTOR/ 








15319102 


2SC2882-Y-TE12L (Chip) 






Q1 on MB 


15319101 


2SC2412KR T-96 (Chip) 






Q4, 12 on MB 


15329502 


DTC-124EK T-96 (Chip) 






02, 14, 15 on MB 


15329503 


DTA-124EK T-96 (Chip) 






Q3 on MB 


15329505 


DTC-314TK T-96 (Chip) 






05, 6. 7, Sonffi 


15309101 


2SA1037KR T-96 (Chip) 






Other transltor 


DIODE/ y-f dr- 


K 








15019281 


1SR35-100A T-93 




D1 


on MB 


15019175 


lSS-130 




D201-2I3 on PBl 


15029362 


SLC-22DW 


LED Orange 


D302 on SB2 


15039216 


SLR-55DC 


LED Orange 


D201-204, 206, 207 








on PBl 


15029380 


SLR-55VC 


LED Red 


D205 on PBl 


15339105 


DAN202K T-96 (Chip) 


Dual 


D6 


on MB 


15339312 


RD3.0L (Chip) 


Zener 


D5, 7 on MB 


15339104 


RLS-71 TE-11 (Chip) 




Other diode 



SC- 155 



RESISTOR/ f&IA CRYSTAL, RESONATOR/ 7 U X » lU. jSS? 



13739793D0 


R20J 680 


1/5W 












13739799D0 


R20J 1.2K 


1/5W 




15299145 


CSB455E 


455KHZ 


X2 on MB 


15399373 


RPCIOT 100 J (Chip) 


1/lOW 




15299132 


MA-506 


20.000MHZ 


XI on MB 


15399375 


RPCIOT 120 J (Chip) 


1/lOW 












15399381 


RPCIOT 220 J (Chip) 


1/lOW 




CONNECTOR/ 






15399383 


RPCIOT 270 J (Chip) 


1/lOW 




13439320 


IL-S-4P-S2T2-EF 


Pin Header 4P 


CN4 


15399389 


RPCIOT 470 J (Chip) 


1/lOW 




13439349 


1L-S-4P-S2L2-EF 


Pin Header 4P Angle 


CN301 


15399391 


RPCIOT 560 J (Chip) 


1/lOW 




13439335 


IL-S-6P-S2T2-EF 


Pin Header 6P 


CN3, 5, 101, 


15399393 


RPCIOT 680 J (Chip) 


1/lOW 




401 








15399395 


RPCIOT 820 J (Chip) 


1/lOW 




13439296 


IL-S-7P-S2T2-EF 


Pin Header 7P 


CN6, 102 


15399397 


RPCIOT IKJ (Chip) 


1/lOW 




13439297 


IL-S-8P-S2T2-EF 


Pin Header 8P 


CN2, 202 


15399401 


RPCIOT 1.5KJ (Chip) 


1/lOW 




13439331 


IL-S-11P-S2T2-EF 


Pin Header IIP 


CNl, 203 


15399409 


RPCIOT 3.3KJ (Chip) 


1/lOW 




13439336 


1L-S-12P-S2T2-EF 


Pin Header 12P 


CN7, 201 


15399415 


RPCIOT 5.6KJ (Chip) 


1/lOW 




13439880 


52328- 1410 


Wire Trap 14P 


CN8 on MB 


15399421 


RPCIOT lOKJ (Chip) 


1/lOW 












15399423 


RPCIOT 12KJ (Chip) 


1/lOW 




WIRINQ/94'yU vy 






15339427 


RPCIOT 18KJ (Chip) 


1/lOW 




23505200 


Wiring SMI 




CNIOI, CN5 


15399429 


RPCIOT 22KJ (Chip) 


1/lOW 




23505201 


Wiring SM2 




CNl 02, CN6 


15399437 


RPCIOT 47KJ (Chip) 


1/lOW 




23505202 


Wiring SM3 




CN301, CN4 


15399439 


RPCIOT 56KJ (Chip) 


1/lOW 




23505203 


Wiring VM 




CN401, CN3 


15399441 


RPCIOT 68KJ (Chip) 


1/lOW 




23505204 


Wiring PMl 




CN202, CN2 


15399445 


RPCIOT lOOKJ (Chip) 


1/lOW 




23505205 


Wiring PM2 




CN201, CN7 


15399453 


RPCIOT 220KJ (Chip) 


1/lOW 




23505206 


Wiring PM3 




CN203, CNl 


15399455 


RPCIOT 270KJ (Chip) 


1/lOW 












15399457 


RPCIOT 330KJ (Chip) 


1/lOW 




SCREW/ 








15399469 


RPCIOT IMJ (Chip) 


1/lOW 




****ifi** 


M2 X 6mm P- Tight 


Binding x 12 




15399708 


MCR25 47 (Chip) 


1/4W 






M3 X 6mm B- Tight 


Flat BLK X 4 




15399989 


MCR50 68 (Chip) 


1/2W 




******** 


M3 X 6mm B- Tight 


Binding BLK x 7 




15399917 


MNR34J5A103E (Chip) 


Resistor Array 




******** 


M3 X 6miii Binding BLK 


with Internal Tooth Washer x 3 




15399942 


MNR34J5A681 (Chip) 


Resistor Array 




******** 


M3 X 8mm P- Tight 


Binding BLK x 23 












******** 


M3 X Birnr Binding BLK with Internal Tooth Washer x 2 




POTENTIOMETER/ jKU a— A 






******** 


M3 X lOmm Binding BLK with Internal Tooth Washer x ] 




13289178 


RK14K12C 


10KB 


VR401 on VB 










13339481 


EWA-NPEX05B15 


100KB Slider 


VR201-209 on PB2 


MISCELUNEOUS/ 














22355160 


Rubber Foot 


235-160 




CAPACITOR/ n vy Vib- 






12469220 


Heatsink 


PC1747A 




13519451M0 


ECF-Z1E104 


100000pF/25V ceramic 


C201-209 on PB2 


22365708 


Cord Hook 


236-708 




15359206 


ECUV1E104ZFE (Chip) 


100000pF/25V ceramic 




12569249 


Lithium Battery 


CR2032 


BAl on MB 


15359436 


ECUV1H102KBN (Chip) 


1000pF/50V ceramic 




12189815 


Battery Holder 


BH-32 


BAl on MB 


15359374 


ECUVIHIOIKN (Chip) 


100pF/50V ceramic 




12199584 


M3 Grand Terminal 


Ml 698 


GTl on MB 


15359373 


ECUV1H820KN (Chip) 


82pF/50V ceramic 




12189804 


M3 Grand Terminal 


M1700 


GT2, 3, 4 on MB 


15359621 


ECUV1H560JCN (Chip) 


56pF/50V ceramic 




12169368 


LED SPACER 


LDS-40B 


for D302 on MB 


15359617 


ECUV1H180JCZ (Chip) 


18pF/50V ceramic 




22255172 


Shield Sheet 






13649642 


ECEA1CU222 


2200UF/16V electro 


C5 on MB 


22255173 


Insulating Sheet 






13639551 


ECEA1CU221B 


220uF/16V electro 












13639550 


ECEAICUIOIB 


100uF/16V electro 




ACCESSORIES/ #/Sa° 






13639549 


ECEA1CU470B 


47UF/16V electro 




13169726 


LH-112R 


Remote Control Unit 




13639546M1 


ECEAICUIOOB 


10uF/16V electro 




12569596 


Lithium Battery 


CR2025 (Remote Control 


Unit) 


13639602 


ECEAIHUOIOB 


luF/50V electro 




23485265 


PP-10 


Stereo Audio Pin Cable Im (Red/White) 










23485228 


348-228 


MIDI Cable Im 




INDUCTOR, COIL, FILTER/ 4'Vyy^'-. □4'ik 




A12449603JO 


ACI- lOOJ 


AC Adaptor lOOV 




12449357 


PLT1R53C 


Line Filter 


FLl on MB 


ZL12449604JO 


ACl- 120J 


AC Adaptor 117V 




12449294 


BL03RN2-R62T2 


Inductor 


FL9 on MB 


/L12449605JO 


ACI-220J 


AC Adaptor 220V 




13529216 


ELKTT470GA 


EMI Filter 


FL8 on MB 


/M2449564 


ACB-240E 


AC Adaptor 240V 




13529187 


ELKTR391CA 


EMI Filter 


Other FL 


ZL12449549 


ACB-240A 


AC Adaptor 240V 




12449410 


BLM21A05P (Chip) 


Inductor 


ALL L 


26045998 


Owner’s Manual Set 


Japanese 












26045999 


Owner’s Manual Set 


English 





^ Difference of the LCD between the SC-55 and the SC-155 SC-55 <i: SC- 1550 LCD(Dj4t'(COt'T 

The LCDs of the SC-55 and the SC- 155 have almost the same appearance; SC-55 i SC- 155® LCD li^tLhKSiJii-7 § 1C < i,'®TT/»'\ SCi 

it is not easy to find external differences. However, they differ largely from each 

other, and cannot be replaced with each other. RCM2024T (SC-55fflLCD) <!:RCM2024T-A (SC-155fflLCD) umMnbmUK) tto o 

The RCM2024T (the LCD for the SC-55) differs in the field of view from the t D RCM2024T : RCM2024T - A : i: fS o T fc D ^ SlMCSo LCD^:-7l7/cJi 

PCM2024T-A (the LCD for SC- 155) : the RCM2024T has a upper field of view, <<f£0tto 

while the RCM2024T-A has a lower field of view. il#®#(^®KSiJ®tt:5«JilTo0®^li:LCDOIC5ISElc^4 y^iciij “A” 

Therefore, if a wrong LCD is attached, it will be very hard to view. En^'TfCV>3t>®;65RCM2024T-A (SC-155ffl) Ts ^En®fi'<''fe®A>''RCM2024T (SC-55 

To distinguish between them, check the IC- mounted sides of the LCD boards ffl) 

whether a letter "A” is printed in black ink. The printed one as shown in the 

figure below is the RCM2024T-A (for the SC- 155) , and the unprinted one is 

the RCM2024T (for the SC- 55). 
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TEST MODE/xX h=B- K 



Switch operations/:^^ -7 



To enter the Test Mode 
xX KIRA'S 



1 ) Press the I STANDBY) button to set the unit in standby. 

(The “STANDBY” LED will light.) 

2) While pressing the I INSTRUMENT-^ I button and the I INSTRUMENT ^ | button, press 
the I KEY SHIFT M \ button and the I KEY SHIFT ►) button simultaneously. 

1 STANDBY | /K' ^ . 7. S' y y'< '( UB L ( “ STANDBY ’’ LE D ^ 

I INSTRUMENT I INSTRUMENT [KEY SHIFT~^ 4^' 

^><»:IKEY SHIFT 'y^Wto 



To exit the Test Mode 



While pressing the [INSTRUMENT -^1 button and the [INSTRUMENT ►) button, press 
the I KE Y SHIF'nin button and the I KEY SHIFT ►) button simultaneously. 
IlNSTRUMENT^ ^it'^ ><!: IlNSTRUMENTTI .if^ y^WLWh. [KEY SHIFT > 

1 1 KEY SHIFT FI /K' ^'y^^to 



To move to the next test. 
ML^-5o 



I KEY SHIFT ^ + [MIDI CFT 



To return to the preceding test. 



I KEY SHIFT ^ + IMIDI CHT 



To perform the same test once again 



I KEY SHIFT ^ + |PAN' 



To select a test directly 
Press the buttons listed below. 
y-TU'^hlCxi^f' 



1. LCD & LED Test I KEY SHIFT + I PART <\ 

2. RAM, WAVE ROM & Battery Test I KEY SHIFT~^ + I PAR'Tg 

3. Switch Tset & Remote Control Test [KEY SHIFT -4| + [INSTRUMENT m] 



4. MIDI Test 

5. Sound Test 

6. Effect Test 

7. Factory Data Load 



I KEY SHIFT ^ + [INSTRUMENT ►] 
I KEY SHIFT ^ + [LEVEL ^ 



INPUT CHECK 

• Check the followings in addition to the Test Mode. 

1) Set the volume at the maximum. 

2) Input a signal (for example, 440 Hz sine wave) to 
INPUT L (R). 

3) Check that a signal equal to the input is output from 
OUTPUT L (R). 

4) Check that no signal is output from OUTPUT R (L) 
at this time. 

Check the same points for INPUT R (as indicated in the 
parentheses above). 



1) — A^max.icL^'^'o 

2) INPUT L (R) iWi : 440Hz L ^ f o 

3) OUTPUT L (R) 

4) :1cdB#, output R (L) 



INPUT Rl::oOTfc> W^<OZ. (±12^7 3^) 



SC- 155 



FEB. 1992 
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2. Memory Test 

















3. Switch & Remote Control Test 




In the Switch & Remote Control Test, when you press any 
switch of the remote controller, the corresponding switch 
name will be displayed. So, you can test the remote control 
functions of the remote controller and the SC- 155 main unit. 
When you press a switch of the remote controller, the display 
will show “RC” at the left of the switch name. (When you 
press a switch of the main unit, the display will show “SW”.) 

Switch & Remoto Control Testf lix U 

x-r "J X7“b-1' 

{Hijid, “RC” (:$:i^:®XT 

“SW” i^/Tt$nt-r)o 



The name of 

the switch you pressed^S. 
'^and the correspondingposition 
on the display will appear? 
LfcXT x-rX:^UT±T" 




After you 
have pressed 
all switches, the 
display will show “OK” ? 
±TQ)XT y t.“OK" 




CHECK 

MAIN BOARD ^ SWITCH BOARD 1 
SWITCH BOARD 1 
MAIN BOARD IC14 





# # # # # : Any Name of switch 



Even after you have pressed all switches and the display 
has shown “ OK ” , when you press a switch , the 
corresponding switch name will be displayed. 

^T©XT-y^^ffL “OK” XT-y^^l^-T 
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Press the lower panel switches in any 
order. 

•;/ «(DHi let? 1-0 



The name of 

the switch you pressed^V. 
and the corresponding position 
on the display will appear? 
U/eXT x^■X■:/^T±T“ 

A' ? 

[T-B SWs 3 

LEVEL PAN 



REVERB CHORUS 



K SHIFT MIDI CH 



1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 



CHECK 

MAIN BOARD SWITCH BOARD 1 
SWITCH BOARD 1 
MAIN BOARD IC14 



Move the panel slider in any order. 
;KD X 7 T 



When the slider 
you moved, the 
correspondingposition on the 
display will appear? 

L/eXv T x-rX^UT-hT^Diul" 







After you 
have pressed 

all switches and moved all 
slider the display will show “OK” ?^S 
±T0XT L. ±T0X7T$^-^i!) 
A' 1 -<tx" 0 K” 

fiT-B SW: ##### 1 



I REVERB CHORUS 



! K SHIFT MIDI CH 



1 2 3 4 5 6 7 8 9 10 1112 13 U 15 16 



CHECK 

MAIN BOARD <— ^PANE BOARD 2 

PANEL BOARD 2 

MAIN BOARD IC13-33, 29 



Be sure to move the slider from the maximum to the 
minimum positions. At this time, the display does not change. 
If there are any sliders with which the display changes, 
message “OK" does not appear. 

X7T^-{i> 

“OK” 



# # # # # : Any Name of switch 



Switch & Remote Control Test is complete. 
xX 
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4. MIDI Test & Battery Test 



While pre ssing the I KEY SHIFT -<1 button, press the 
I LEVEL button. 

IKEY SHIFT I LEVEL YSWTo 



5. Sound Test 




Pr ess th e I ALL I button. 



Set the volume of the main unit at its maximum to observe 
the outputs from OUTPUT L and R with an oscilloscope. 
OUTPUT L. 

xzi-:fTmmr^o 



*) The wave shape as displayed on the oscilloscope. 



Press the 
IPAN -4 


PAN -^1 button. 
V«#ro 










- 2.3mS - 




J 




PROBE 10 : 


1 


Zfo-zf: 


10 : 


1 


RANGE 0.1 : 


V/div 


yyy ■. 


0.1 : 


V/div 


0.5 : 


ms/'div 




0.5 : 


ms/div 



Sound signal 
is output only 
from OUTPUT L? ^ 
OUTPUT L *^e>ffl^^t^J*sn•5A'? 




Press the |PAN ►] button twice. 
I PAN Y^2@]W-r. 



Sound signal 
is output only 
from OUTPUT R? ^ 
OUTPUT R 



Sound Test- 



Press I PAN -<1 to return to the output 
from L & R. 

IPAN -<1 Ad’ VS# LTdi*® L & R icsr. 



PART ► I button. 



Voices of 1 
' to 24 are output 
about every 0.5 seconds. 
1 ~24 ^T-Cb-lfVf X*\', 



CHECK 

MAIN BOARD IC8. 10, 11, 
IC7, 24 



bound Test 



UO. 

• REVERB CHORUS 

OUT LSR 



Sound Test is complete. 



/<y 7- U 2.8V-3.5V 

(OmT “OK” 



When you wish to output your desired voice, you can select 
it by pressing the I INSTRUMENTS or IINSTRUMENTTI 
button. 

ffiSc© X L fci ' i i (i. I instruments fz 
{i IinstrumentTH rf:^y^mrzt 

By pressing I PAN M\ or IPAN ►! . the output is switchable : 

L channel < — > l&R channels < — ^-R channel. 

IPAN -<| #^ >t/c(j: |PAN ► I d^'^ tli;^^Lch 

L & Rch Rchit5i9^;^btltfo 
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6. Effect Test 




The snare drum sound is output and travels 
from the center to the left and the right. 




Press the IINSTRUMENTM button. 
IINSTRUMENT»n>-tf» 





Pr ess th e I ALL I button. 
ELD/if f. 




Press the I INSTRUMENT ►! button. 

To 



Is the sound of a snare drum with reverb 
effect output? 

7'*'**'*' -3 fc 7 . 7 K 5 A S n § *' ? 





Pr ess th e I ALL I button. 

rALD /-K»>j&ffTo 




Pr ess th e I ALL I button. 
[ALLj/ItT' V^ffTo 




Is a sine wave output for a second 
before the output stops? 
!£?£»*'', itSSA'? 




Effect Test is complete, 
77 M!?7 
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CHECK 

MAIN BOARD IC23, 24 



7. Factory Data Load 
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IDENTIFYING VERSION NUMBER 

1) Press the “STANDBY” button to set the unit in standby. 
(The "STANDBY” LED will light.) 

2) While pressing the IINSTRUMENT button and the 
I INSTRUMENT ►] button, press the I MIDI CH -^1 button 
and the IMIDI CH ►! button simultaneously. 

The version number will appear. 

^ NOTE: 

In this unit, the CPU (mask ROM) is also programmed. 
Thus the CPU (IC29) and the programmable ROM 
(IC15) have version numbers, respectively. 

Because they are in close relation to each other, pay 
attention to service information when installing a new 
version. 



V E > • d- ©fits 

“STANDBY” X ^ L (“STANDBY” LED 

*iT) s IINSTRUMENT ^ 'y t IINSTRUMENTTI ^ 

JMIDI CH CH~T1 d^~^ 



^ 

«{iCPU (xXi^ROM) 

CPU (IC29). -/d^^AROM (IC15) 

T\ A'--:; 3 ^©^{i+h- t"xT >7td-'>3 

ScLTT$®o 



Version number 



(/<- V a > • d->/<-) 




FACTORY SETUP 

To return the SC-155, which are changed in various functional 
settings, to the factory setup, proceed as follows : 

Press the I POWER I button to set the unit in standby state. 
(The “STANDBY” LED will light.) While pressing the 
I instruments button and the [INSTRUMENTS button, 
press the j POWER 1 button. The following display will appear. 

If the I ALL I button is pressed, the factory setup will be 
executed. 

By performing the test mode “7. Factory Data Load”, the 
factory setup can also be executed. 



® ® $ n/c SC-155 

tiyr^h hT-y/'T'S) OT®W^Lt-ro 

JP0WERl d^;7 (“STANDBY” 

led,(^';t) ^ LT. [Instrument 

[INSTRUMENTS 4^'^ L^i:;{)^~b> [POWER[ d^'^ 

[ALLl ^fft'<Ls 7r h ij- . -tT7 b7 



-rX h-t— K T.Factory Data Load 7 C. i f U n |uJ# 
IC7 r ^ F U - • -fe 7 F 7 7 



BULK DUMPING 

When repairing, perform bulk dumping (massive data transfer) 
to save user’s data. 

NOTE: 

The system functions cannot be saved by bulk dump. 



Press [all! first and the “ALL” LED will light. 

Then press [ INSTRUMENT"^ and [INSTRUMENT"^ 
simultaneously. 

The following display will appear and the unit will be ready 
for dada transmission. The following display will appear, and 
the unit is ready for data transmission. 

Make connections between MIDI OUT on the transmitting 
side and MIDI IN on the receiving side. If the receiving side 
is a sequencer, set it in recording state : if the receiving 
side is another SC-155, make sure that the device ID is the 
same as that of the transmitting side, and that the exclusive 
receiving switch is turned ON, before performing bulk 
dumping by pressing the [ALL I button of the SC-155 on the 
transmitting side. 

When transmission is completed, the display will show 
“Completed”. Check that data are transferred correctly. 

After repairing, before transmitting the saved user’s data to 
the main unit, make sure that the device ID of the main unit 
is the same as that at the time of data transmission, and 
that the exclusive receiving switch is turned ON. 

For more details on bulk dumping, refer to their respective 
operating manuals. 



iw {i.a - Hf - 7 - 7 ^ ^ <Jl 7 7" > 7"^tT ^ T T 

$ 1 'o 

^ : 

->x-rA*{4, 

ffAo 

« 



t f \ rALL] 4^' ^ L T . “ALL” LED ^ * 'j:T $ iL S f o 

€-LT J INSTRUMENT > <L [ INSTRUMENT ►1 4^'^ 



MIDI OUT MIDI IN 

SC-155 ®ii^. f-7<YXlD;6<K^(t#J<i:I^L;-U55§Cci;^ x^x7 
;F - •> X T 7 f- ON X * L i L T b ^ tl 
SC-155 ® rALLl 4^~X • X>7“LTT$®o 



i “Completed” ■f'-7/7'iEL< 

n/c L i «|g LTT$ 1 'o 

X ^ X- •> XSMx T 7 7;^<ON-e^, § C t 

TfcX ' /-c x-if- f-'- X L TT$ ® o 
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CIRCUIT COMPONENTS 

As with the SC- 55, the SC- 155 consists of a custom 1C (IC24), which integrates a PCM sound source, reverb, chorus, TVF 
and TVA, and three 1- Mbyte wave memories (IC25-27). The PS- RAM of IC23 is used for sound processing, and the S-RAM 
of IC21 is used to save parameters, which are kept for backup by battery. For the CPU (IC30), a Hitachi H8/532 is used. 
This CPU contains a programmable ROM, which has a close relation to the programmable ROM of IC15. Therefore, care should 
be taken when upgrading the version. 

The SC- 155 also has two lines of MIDI IN. The input of MIDI IN2 undergoes serial -to -parallel conversion through IC22, and 
sent to the CPU as data. This input of MIDI IN2 is not sent out the THRU. 

The SC- 155 differs from the SC- 55 in that the data of nine slide volume controls, remote control, and battery voltage are 

time- shared with multiplexers (IC31-33) and fed into the analog input port of the CPU. If any trouble occurs in both slide 
volume controls and remote control, check the circuit between the multiplexers and the CPU. 

As in the case of the SC- 55, the power is always supplied to the CPU as long as the AC adapter is plugged. In response 

to the POWER switch of the remote controller or mainframe, the CPU controls the on/off operation of the power source (IC2) 

that supplies the power to the LCD. 

The analog circuit following the DA converter (IC7), as well as LPF and AMP, is designed to operate from a single 8- volt 
power supply, so the middle potential is approximately 4 volts. 



SC-155{i. TVF. TVA. (IC24) i. 1Mbyte © -7 x - 7' • / 

t U (IC25-27) IC23®PS-RAM{iW®Mai-. IC21(DS-RAMli^<y / - ^ y t >J ~'<y^7y 7 

CPU (IC30) {lol-iTli. 0iirH8/532^f^fflLTl'^W. COCPU(i«{:i7D77-r7;L^j:RGM^|^oTfcO. IC15® 
7 a 77 A ROM t mWmWh 'Otto Vt-oX. ^ 7 g > 7 -y 

ttz. MIDI IN20A7/{iIC227?■>';7;^-/^°7^;^^J^$n7'-7iLTCPU^^A7l$n■<:0^ 

to IN2 ©A A li THRU L t 

A»'SC-55iMA-S©{i9A©X77 x-Ai 'j 'JSI£^v;l/77ly77 (IC31-33) {::A oTB#7>SiJJ-CPU©7A 

oVAtlt- hlzt-^AtlLX^^6Z.tXto Xy'f K4^'Ux-A. A^^-7;L5^7°U7 7-CPU^^ 

>y 7 LTT^Oo 

SC-55 ACT777-©77 7^&;&Vj;iipgJ9. 0 X zi y ttzli. Ait (D POWER X 'C ytlzJz 

0. CPU(iLCDI^#t|&$n-SSii (IC2) ©ON. OFF^3>Fp-;LLtfo 

DA3>/<-7 (IC7) mcDTta ymmt. LPF. AMP. *{::8V©jtMii7rlSit$nTl'^-r©T:. 43{4W4{«<J4V i A 
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[HIMain Board 

ASSY 7967407000 
(PCB 22935280 1/4) 







Switch Board 1 

ASSY 7967410000 
(PCB 22935280 2/4) 



VR Board 



ASSY 7967416000 
(PCB 22935280 4/4) 




Switch Board 2 

ASSY 7967413000 
(PCB 22935280 3/4) 





CN104 



ASWtOI A SW1 



VR4Q1 






vt<T> 

COM 

c»_i 



tO/532 



CN301 



XI 

20HHZ 



ASSY 7967407 
MADE IH JAi 



RA5RA6RA7 



SWSOt 



RA12RA13 RA14 RA15 RA16 RA17 RA18 



D301R301 



703H74 



View from component side. 
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CIRCUIT DIAGRAM/ 0S§EI 



from SW to SW from PANEL 

BOARD 1 BOARD 1 BOARD 2 SW BOARD 2 

(ONI 02) (CN101) (CN201) (CN301) 
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CIRCUIT DIAGRAM /iHlS^gl 
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PANEL Board 1 

ASSY 7967417000 
(PCB 22935281 1/2) 




PANEL Board 2 

ASSY 7967430000 
(PCB 22935281 2/2) 






SC-155 PANEL BOARD 

ASSY 79674170 00 

MADE IN JAPAN sJKi CMK*3SEHB A 



D202 



CN203 



HOW TO OPERATE 

OF NEW WIRE TRAPPED (CN8) 

TO INSTALL THE WIRE INTO 
THE CONNECTOR 

a. Make sure that the actuator is completely lowered and 
locked. 

b. Hold the outer jacket of the wire about 10 mm from the 
stripped area (as close to the stripped area as possible), 
and point it at the connector in the direction of the pitch. 
(Fig.1) 

c. insert the wire vertically into the connector until it stops. 

In normal position, the stripped wire conductor is hidden 
into the connector. (Fig. 2) 

d. Lightly pull on the wire (about 1 kg) to make sure that 
it is securely held in the connector. 

p NOTE: 

Never insert the wire when the actuator is at a lifted 
position. 



— OL — -p ':j~f (D 

(CN8) 

9 'T ^ ^ S IC(S 

$ ^ 'o 

b. X h y yfLfzU'f-V-orniOmmiSiW. (Tr^ F 

V 'yT'gl^cDifiO KLTT$l'o 

( 01 ) 

c. F ->3 > 

( 0 2 ) 

d. (IkggST?) 71 -A 

5^ A - A K $ nr V ' ^ ^ cL ^mm l tt$ i 'o 
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View from component side. 



TO REMOVE THE WIRE FROM 
THE CONNECTOR 

a. Hold the tabs on both sides of the actuator and lift them 
up from the first lock to the second lock. (It is possible 
to lift up each tab separately.) 

b. After making sure that both sides of the actuator are 
lifted up to the second lock, pull out the wire uniformly 
from each electrode. In pulling out the wire, it would be 
easier if the wire is inclined as shown in Fig. 3. 

c. Lower the actuator to make it locked. (Fig.4) 



9 -f 1^- ct y S P li 

a. 7 ^7 F"® ^ n 7 

^ ±lfTT $ 1 'o GtHJf'o y I ^ ±(f T L olff^) 

b. 7 K*^ m 2 uy 

(03) 

c. P7 (04) 




CN201 






SW209 
i D213 
-W* 



R204 



0208 



SW213 



SW208 



SW210 



SW212 
0211 * 
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1C DATA/ICx-rS^ 



sc- 155 CPU (IC29 on MB) 
(programed) 

H8/532 

(15199799) 



SC- 155 P ROM (IC15 on MB) 
(programed : 15209361) 
(blank; 15209296) 



Remote Control Decder 

(IC30 on MB) 

BU3910F (Flat) 
(15239176) 



Quad 2- Input NAND Gate 



Hex Inverter 



(IC20 on MB) 
TC74HC00F-T2 
(15259701 TO) 



TC74HC04F-T2 (15259704T0) (IC17 on MB) 
TC74HCU04F-T2 (15259706T0) (IC28 on MB) 
SN74LS04NS (15269201) (IC4 on MB) 



a. a. 0. b. 







~8n AVec 
23 PSi/AK, 

33 Pt./AK,. 

33 P8,/A«, 

33 P8./A», 

23 P8./A*. 

33 P8i/A«, 

33 P8,/A», 

P8t/AN. 

^ P7,/noA, 

P7,/FT0B./FT£1. 
P7,/FT0B,/nCI, 
pn P7./FT0B,/FTC1, 
P7./FTI,/raRI 
33 P7./FTI. 

33 p7,/fti, 

33 P7./Tw:i 

n'c. 

t~n P6./A,. 






a. CL CL 



0. CL 0. a. fi. 



VppI 

Aifil 



1 


32 


2 


31 


3 


30 


4 


29 


5 


28 


6 


27 


7 


26 


8 


25 


9 


24 


10 


23 


11 


22 


12 


21 


U 


20 


U 


19 


15 


18 


16 


17 



□ PGM 

□ a, 7 



1 

iNTf C 


1 o 


18 


□ 


VDD 


gndC 


2 


17 


□ 


OSC1 


KOC 


3 


16 


□ 


OSC2 


.Kin 


4 


15 


□ 


OUT 


K2C 


5 


14 


II 


S7 


K3C 


6 


13 


□ 


S6 


sod 


7 


12 


□ 


S5 


SI c 


8 


11 


□ 


S4 


S2 C 


9 


10 


□ 


S3 



I/O Gate Array (IC14 on MB) 

HG621E11B23FS 

(15239147) 



Wave ROM GSS A 

(IC27 on MB) 

HN62308BPC33 (15209276) 



256k SRAM (IC21 on MB) 
HM62256LFP-12T (15279508) 



64 41 




PCM Custom (IC24 on MB) 

TC24SC201AF-002 

(15239166) 




Wave ROM GSS B 

(IC26 on MB) 

HN62308BPC34 (15209277) 

Wave ROM GSS C 

(IC25 on MB) 

HN62308BPC35 (15209281) 



A19 C 


1 




32 


□ Vcc 


A16 C 


2 




31 


□ A18 


A15 C 


3 




30 


□ A17 


A 12 q 


4 




29 


□ A14 


A7 E 


5 




28 


□ A13 


A6 C 


6 




27 


□ A8 


AS C 


7 




26 


□ A9 


A4 C 


8 




25 


□ All 


A3 C 


9 




24 


□ OE 


A2 (Z 


10 




23 


□ AlO 


A1 C 


11 




22 


□ U 


AO C 


12 




21 


□ D7 


DO C 


13 




20 


□ D6 


D1 C 


14 




19 


□ D5 


D2 C 


15 




18 


b D4 


Vss C 


16 




17 


’Z2 D3 



256k PSRAM 

(IC23 on MB) 

MM65256LFP-12T (15279510) 




1 A 1 
1 B 2 
1 Y 3 
2A 4 
2B 5 
2Y 6 
GND 7 

(TOP VIEW) 




Quad 2- Input AND Gate 

(IC13 on MB) 

TC74HC08F-T2 

(15259708T0) 






Vcc 


1 A 1 [ 




XU 

< 

o 

o 


4 B 


1 Y 2 C 




]13 6A 


4 A 


2A 3 C 


Lr 


]12 6Y 


4Y 


2Y 4 [ 




]n 5A 


3B 


3 A 5 C 


— ^ Tr- 


]10 5Y 


3A 


3Y 6 C 




]9 4A 


3Y 


GND 7 [ 


Xj- 


]8 4Y 



(TOP VIEW) 



Dual D-type Flip Flop (IC18 on MB) 

TC74HC74F-T2 

(1 5259720T0) 




D/A Converter (IC7 on MB) 
|i PD6376GS-E2 
(15289702) 



Vcc 
4 B 
4 A 
4Y 
3B 
3A 
3Y 




Vcc 

2CLR 

2D 

2CK 

2PR 

20 

20 



OP Amp (Dual in line) 

M5218FP (15289107) (IC10, 11 on MB) 
M5216FP (15289109) (IC9 on MB) 
TL062CPS-TAP-L (15289111) (IC16 on MB) 
NJM4565M-TE3 (15289120) (IC8, 12 on MB) 




CLK 

SI 

LRSEL/SI 

LRCK 

A6ND 

LOUT 

LREF 

R.REF 
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Serial 1/ 0 (IC22 on MB) 






MB89251A-PF-G 






(1 5209278) 






DB2c"i 


28 


□ dbi 


DB3C 2 


27 


□ OBO 


RCVDTC 3 


26 


DVCC 


GNDC 4 


25 


□ rcvclk 


DB4C 5 


24 


UOTR 


DB5C 6 


23 


DRTS 


DB6C 7 


22 


DDSR 


D87C 8 


21 


CRST 


TRNCLKC 9 


20 


D CLOCK 


WC 10 


19 


□trnot 


CSC n 


18 


zitrnemp 


CMOTC 12 


17 




RC13 


16 


□ SYNCBRK 


RCVRDYC 14 


15 


Cl TRNRDY 


(TOP VIEW) 




Voltage Regulator + 5V (IC1 


on 


MB) 



L78MR05R 

(15199155) 




© INPUT 

© DELAY CAPACITOR 
© GND 

0 RESET OUTPUT 
© OUTPUT 
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Photo Cupler (ICS, 5 on MB) 

PC- 410 

(15289125) 



(D 0 




Voltage Regulator + 5V (IC2 on MB) 

PQ05RF1 

(15199249) 



Voltage Regulator + 5V (ICG on MB) 

U PC78L05J-T 

(15199231) 




© 0 



1 : DC INPUT 

2 : DC OUTPUT 

3 : GND 

4: ON /OFF CONTROL 




Front View 



OUTPUT 



GND INPUT 



Front View 
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CHANGE INFORMATION 

< Main Board > K> 

# Change of constants in the oscillation circuit 



< Panel Assembly > 

# Addition of insulating sheet 



I SERIAL NO. APPLIED I 

ZD40100 to ZD40199 

I SERVICE RESPONSE I 

C74= 18pF 
R75 - 820 £2 

I SERIAL NO. APPLIED I 

ZD50200 or later 

I SERVICE RESPONSE I 

C74 = 56pF 
R75 = 470 Q 

I REASON I 

To optimize the oscillation frequency. 



I mmmw \ 

ZD40100~ZD40199 

rwi 

C74 = 18pF 
R75 = 820 Q 

I I 

ZD50200~ 

rwi 

C74 = 56pF 
R75 = 470 Q 

rwsi 



I SERIAL NO. APPLIED I 

ZD40100 to ZD40199 

I SERVICE RESPONSE I 

Use an insulating tape. 

I SERIAL NO. APPLIED I 

ZD50200 or later 

I SERVICE RESPONSE I 

Add an insulating sheet. (22255173) 

I REASON I 

To avoid the possibility of the main board making 
contact with the shield sheet. 



I i 

ZD40100-ZD40199 

rwi 

muv---y 



ZD50200- 

[W | 

BUiy-hiB.tU (22255173) 

riiii 

4' > K i ■> - 71^ K - h ^ 

i 6 o 



< Main board > 

# Pattern Modification 







SERIAL NO. APPLIED I 

ZD40100 to ZD40199 
(pcb22935280 00) 



[Hj 



ZD40100-ZD40199 
(pcb22935280 00) 



SERVICE RESPONSE I 

Make modification as instructed below. 









SERIAL NO. APPLIED 

ZD50200 or later 
(pcb22935280 01) 



ZD50200~ 
(pcb22935280 01) 



I AERVICE RESPONSE I 

Pattern modification of PCB 

I REASON I fUSI 

To correct the pattern misarrangement. — 



mi 






: Cut Trace (:b •;/ F) 



View from component side. 



PREVIOUS fH 



Page 



PARTS LIST/)V 






NEW it 



3 



CASING/^-X 



22215959 Top Case AssV 

NOTE: Replacement Top Case 
Ass^y includes the 
following parts. 
Replacement only by a 
unit . 

Reytop A (Function) 
Keytop B (STANDBY) 
LED Cover 

tP m S ^ ^ ^ o 

^-177° A(77>7$'37$” ^y) 

^iuyn u" ry) 

LEdfin “ 



22215959 Top Case Ass^y 

NOTE :Replacement Top Case 
Ass^ y includes the 
following parts, 

Keytop A (Function) 
Keytop B (STANDBY) 
LED Cover 
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22495266 Keytop A (Function) 
22495268 Keytop B (STANDBY) 



NOTE : In the past , when a keytop was broken , you had to change 
the Top Case Ass^y itself . From now on , we can also 
supply Keytops A and B as replacement , Keytops A and B 
have been attached to the Top Case Ass^y using both 
screws and a plastic pin of the Top Case Ass\v . 

When repairing, cut the plastic pin to remove the 
defective keytop and assemble replacement keytop using 
screws only . ( It is enough for keytop , ) 

^ Keytop^ ^ \ti Top Case Ass^y # 't:' ^ ^ 
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Keytop A, Keytop B 

Keytop A, B t^Top Case Ass^y 0 7° 7 7 aP if 0 ^ ^ ^ ~tr 
1 Z. 0^.^^fPif ^ 2"jn W 
T'SLoJt^^ReytopS::^ bTT$ Keytop^# it 

It, t" X 2f ^ it 't: + if t? 'to 





